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ABSTRACT
The long-term continuous using of antibiotics as a growth promoter in chicken has a
negative impact on emerging of antibiotics resistance bacteria. Therefore, an alternative way to
reduce the effects of antibiotics resistant bacteria, but still promote the growth of chicken together
with an efficiently prevention of disease is using of an effective probiotics microorganisms. Many
microorganisms have been using as probiotics, but lactic acid bacteria (LAB) seem to be the
potential probiotic agent in chicken feed. Therefore, the objectives of this study are to isolate,
identify and characterize the probiotic properties of LAB isolated from the native chicken ma-
nure. The LAB was isolated from the manure of 27 native chickens. This study found that 171
LAB were isolated from samples of native chicken manure. The probiotic properties, such as the
antibacterial activity against pathogenic bacteria, bile salt tolerance, acid tolerance and hydrophobicity
were determined in all the 171 isolates. The results showed that of total 171 isolates, 6 isolates
that showed the satisfactory results of probiotic properties. The 16s rRNA gene sequencing
analysis indicated that were Enterococcus faecium, Lactobacillus plantarum and L. salivarius.
Throughout this study, we able to isolate 6 LAB from chicken manure and demonstrate their
probiotic properties that suitable for further development of probiotics for poultry.
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bacteria: LAB) ‡™àπ Enterococcus spp., Lactobacillus spp., Lactococcus spp., Pediococcus spp.
·≈– Bifidobactrium spp. [3] ·¡â«à“‚æ√‰∫‚Õμ‘°®–‰¡à„™à·π«∑“ß‡≈◊Õ°„À¡à ”À√—∫°“√‡≈’È¬ß —μ«å ·μà°“√
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¥—ßπ—Èπ°“√«‘®—¬§√—Èßπ’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ§—¥·¬°·≈–∑¥ Õ∫À“§«“¡ “¡“√∂¢Õß‡™◊ÈÕ·∫§∑’‡√’¬°√¥·≈§μ‘°
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‚æ√‰∫‚Õμ‘°∑’Ë·¬°‰¥â®“°‰°à¥—ß°≈à“«®–‡ªìπ·∫§∑’‡√’¬∑’Ë¡’ª√–‚¬™πå “¡“√∂π”¡“„™â‡ªìπ‚æ√‰∫‚Õμ‘°„π‰°à‰¥â
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0.85% normal saline ∑’Ëºà“π°“√¶à“‡™◊ÈÕ ®“°π—Èπ¥Ÿ¥ 0.1 mL ¡“‡≈’È¬ß„πÕ“À“√ MRS (de Man, Rogosa,
Sharpe) agar ∑’Ë‡μ‘¡ 0.01% bromocresol purple ‡æ◊ËÕ§—¥·¬°‡™◊ÈÕ Lactobacillus sp. ∑’Ë “¡“√∂ √â“ß
°√¥‚¥¬ —ß‡°μ ’¢ÕßÕ“À“√∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª·≈–§—¥·¬°‡™◊ÈÕ Enterococcus sp. ¥â«¬Õ“À“√ KF (Kenner
Fecal) streptococcal agar ∑’Ë‡μ‘¡ 0.01% bromocresol purple ·≈– 2, 3, 5-triphenyltetrazolium
chloride (TTC) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35°C ‡ªìπ‡«≈“ 24-48 ™—Ë«‚¡ß ®“°π—Èπ§—¥‡≈◊Õ°‚§‚≈π’∑’Ë¡’ ’‡À≈◊Õß√Õ∫Ê
‚§‚≈π’ π”¡“‡≈’È¬ß„πÕ“À“√ MRS agar ∑’Ë‡μ‘¡ 0.01% bromocresol purple ‡æ◊ËÕ„Àâ‰¥â‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï ·≈–
∑¥ Õ∫≈—°…≥–‡∫◊ÈÕßμâπ‚¥¬°“√»÷°…“≈—°…≥–¢Õß‡´≈≈å°“√¬âÕ¡μ‘¥ ’·°√¡·≈–°“√ √â“ß‡Õπ‰´¡å catalase
°“√∑¥ Õ∫°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§
»÷°…“°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§‚¥¬„™â«‘∏’ agar diffusion test ‚¥¬π”·∫§∑’‡√’¬
∑’Ë·¬°‰¥â ‡≈’È¬ß„πÕ“À“√ MRS broth ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‡ªìπ‡«≈“ 20-24 ™—Ë«‚¡ß ·≈â«ª√—∫ª√‘¡“≥¢Õß
‡™◊ÈÕ„Àâ‰¥â 106 CFU/mL ·≈–π”·∫§∑’‡√’¬∑¥ Õ∫ ´ ÷Ëß‰¥â·°à Enterohemorrhagic Escherichia coli (EHEC),
Enteropathogenic Escherichia coli (EPEC), Klebsiella pneumoniae ATCC 700603, Pseudomonas
aeruginosa ATCC 27853, S. Typhimurium (isolated strain) ·≈– Staphylococcus aureus (ATCC
25923) ‡≈’È¬ß„πÕ“À“√ NA (Nutrient agar) ª√—∫‡™◊ÈÕ„Àâ‰¥â§«“¡¢ÿàπ‡∑à“°—∫ McFarland number 0.5 ¥â«¬
‡§√◊ËÕß densitometer (Biosan: England) ·≈â«„™â‰¡âæ—π ”≈’°«“¥‡™◊ÈÕ≈ß∫πÕ“À“√·¢Áß NA „Àâ∑—Ë«®“π
‡®“–Õ“À“√‡≈’È¬ß‡™◊ÈÕ„Àâ¡’‡ âπºà“π»Ÿπ¬å°≈“ß¢π“¥ 0.5 mm ·≈–À¬¥·∫§∑’‡√’¬°√¥·≈§μ‘°ª√‘¡“μ√ 200 μL/
well π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‡«≈“ 24 ™—Ë«‚¡ß ·≈–«—¥¢π“¥«ß„  [6]
°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√∑π°√¥
‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬°√¥·≈§μ‘°∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«ª√—∫‡™◊ÈÕ„Àâ‰¥â§«“¡¢ÿàπ
‡∑à“°—∫ McFarland number 0.5 ®–¡’®”π«π‡´≈≈åª√–¡“≥ 108 CFU/mL ®“°π—Èπ∂à“¬‡´≈≈å·¢«π≈Õ¬
¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘° 100 μL ≈ß„π MRS broth 900 μL ∑’Ëª√—∫§à“ pH ‡∑à“°—∫ 2.0 ·≈– 3.0 (1M
HCl) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ∑’Ë‡«≈“ 0 ·≈– 3 ™—Ë«‚¡ß π”¡“‡°≈’Ë¬ (spread) ≈ß„π MRS agar ·≈â«∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 37°C ‡«≈“ 24 ™—Ë«‚¡ß ·≈–π—∫®”π«π‡™◊ÈÕ∑’Ë√Õ¥™’«‘μ π”º≈∑’Ë‰¥â¡“§”π«≥Õ—μ√“°“√√Õ¥™’«‘μ‚¥¬
„™â ¡°“√¥—ßπ’È [7]
‡ªÕ√å‡´Áπμå°“√√Õ¥™’«‘μ = (N1/N0) × 100
N0 §◊Õ ª√‘¡“≥·∫§∑’‡√’¬‡√‘Ë¡μâπ
N1 §◊Õ ª√‘¡“≥·∫§∑’‡√’¬√Õ¥™’«‘μ
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°“√∑¥ Õ∫°“√∑πμàÕ‡°≈◊ÕπÈ”¥’
‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§μ‘°„π MRS agar ‡«≈“ 24 ™—Ë«‚¡ß π”¡“ª√—∫®”π«π‡´≈≈åª√–¡“≥
108 CFU/mL ®“°π—Èπ∂à“¬‡´≈≈åª√‘¡“μ√ 100 μL ≈ß„πÕ“À“√ MRS broth 900 μL ∑’Ë¡’ 0.3% ·≈–
1.0% ox gall π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‡«≈“ 0 ·≈– 3 ™—Ë«‚¡ß π—∫®”π«π‡™◊ÈÕ∑’Ë√Õ¥™’«‘μ‚¥¬°“√π”‰ª‡®◊Õ
®“ß¥â«¬ 0.85% normal saline ∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â« ·≈–π”¡“‡°≈’Ë¬„πÕ“À“√ MRS agar ∑’Ë‡μ‘¡
0.01% bromocresol purple ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‡«≈“ 24-48 ™—Ë«‚¡ß ·≈–π”º≈∑’Ë‰¥â¡“§”π«≥Õ—μ√“
°“√√Õ¥™’«‘μ¢Õß‡™◊ÈÕ [7]
°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘ hydrophobicity
π”‡™◊ÈÕ·∫§∑’‡√’¬°√¥·≈§μ‘° ∑’Ë·¬°‰¥â¡“»÷°…“§«“¡¡’¢—È«·≈–‰¡à¡’¢—È« ´÷Ëß‡ªìπ°“√»÷°…“∑“ßÕâÕ¡
 ”À√—∫§ÿ≥ ¡∫—μ‘°“√¬÷¥‡°“–μ‘¥≈”‰ â ‚¥¬ª√—∫§«“¡¢ÿàπ·∫§∑’‡√’¬°√¥·≈§μ‘°„Àâ‡∑à“°—∫ McFarland
number 0.5 ·≈â« ·∫àß„ à cuvette ª√‘¡“μ√ 4 mL ·≈â««—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 640 nm ¥â«¬‡§√◊ËÕß
spectrophotometer ÷´Ëß°”Àπ¥§à“„Àâ‡ªìπ A1 ·≈–·∫àß·∫§∑’‡√’¬°√¥·≈§μ‘° 3.5 mL „ à„πÀ≈Õ¥∑¥≈Õß
·≈â«‡μ‘¡ hexadecane 0.5 mL ®“°π—Èππ”‰ª‡¢¬à“„Àâ‡¢â“°—π‡ªìπ‡«≈“ 2 π“∑’ ·≈–μ—Èß∑‘Èß‰«â‡ªìπ‡«≈“ 10-15
π“∑’ ®–‡°‘¥°“√·¬°™—Èπ·≈–π” à«π¢Õß‡À≈«∑’ËÕ¬Ÿà¥â“π≈à“ß¡“«—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë 640 nm (OD640) ´÷Ëß
°”Àπ¥§à“„Àâ‡ªìπ A2 §”π«≥‡ªÕ√å‡´πμå Hydrophobicity Index (HPBI) ¥—ßπ’È
HPBI = [(A1-A2)/A1] × 100
‡™◊ÈÕ‰Õ‚´‡≈∑„¥∑’Ë¡’ HPBI ¡“°°«à“√âÕ¬≈– 70 ®—¥‡ªìπª√–‡¿∑‰¡à™Õ∫πÈ”¡“° (high hydrophobicity)
‰Õ‚´‡≈∑„¥∑’Ë¡’ HPBI √–À«à“ß√âÕ¬≈– 50-70 ®—¥‡ªìπª√–‡¿∑‰¡à™Õ∫πÈ”ª“π°≈“ß (moderate hydrophobicity)
·≈–‰Õ‚´‡≈∑„¥∑’Ë¡’ HPBI μË”°«à“√âÕ¬≈– 50 ∂Ÿ°®—¥‡ªìπª√–‡¿∑‰¡à™Õ∫πÈ”μË” (low hydrophobicity) [8]
°“√®—¥®”·π°·∫§∑’‡√’¬°√¥·≈§μ‘°
π”·∫§∑’‡√’¬°√¥·≈§μ‘°∑’Ë·¬°‰¥â¢â“ßμâπ¡“®—¥®”·π°¥â«¬‡∑§π‘§ polymerase chain reaction
(PCR) „™â primer ∑’Ë®”‡æ“–μàÕ¬’π∫√‘‡«≥ 16S rRNA (forward primer bact-0341 5′-
CCTACGGGNGGCWGCAG-3′ reverse primer bact-0785 5′-GACTACHVGGGTATCTAATCC-3′)
ªØ‘°‘√‘¬“ PCR ª√‘¡“μ√ 50 μL ª√–°Õ∫¥â«¬ DNA ·¡à·∫∫ 2 μL, 1x PCR buffer, MgCl2 1.5 mM,
dNTPs 2 mM, primers each 10 μM ·≈– Taq DNA polymerase 1.25 unit ‡æ‘Ë¡®”π«π™‘Èπ à«π¢Õß
DNA ‚¥¬„™â thermal cycler (Labnet International, Inc.) ¥—ßπ’È denature 95°C ‡«≈“ 1 π“∑’ annealing
55°C ‡«≈“ 1.30 π“∑’ extension 72°C ‡«≈“ 1 π“∑’ ‡«≈“ μ√«®º≈°“√‡æ‘Ë¡®”π«π DNA ¥â«¬ 1.5% gel
electrophoresis ∑”∫√‘ ÿ∑∏‘Ï DNA ·≈â« àß«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å ®“°π—Èππ”¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å
∑’Ë ‰¥â‰ª‡ª√’¬∫‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å®“° GenBank ·≈– √â“ß “¬ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√
(phylogenetic tree) ‚¥¬‚ª√·°√¡ MEGA7
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º≈°“√∑¥≈Õß
°“√·¬°·≈–∑¥ Õ∫‡∫◊ÈÕßμâπ·∫§∑’‡√’¬°√¥·≈§μ‘§
 “¡“√∂·¬°·∫§∑’‡√’¬°√¥·≈§μ‘° ®“°¡Ÿ≈‰°àæ—π∏ÿåæ◊Èπ‡¡◊Õß‰¥â 171 ‰Õ‚´‡≈∑ ‡¡◊ËÕ¬âÕ¡·°√¡‡æ◊ËÕ
»÷°…“≈—°…≥–√Ÿª√à“ß¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå æ∫«à“¬âÕ¡μ‘¥ ’·°√¡∫«° ´ ÷Ëß¡’√Ÿª√à“ß°≈¡ (cocci) 80 ‰Õ‚´‡≈∑
√Ÿª√à“ß∑àÕπ (bacilli) 70 ‰Õ‚´‡≈∑ ·≈–∑àÕπ —Èπ (coccobacilli) 21 ‰Õ‚´‡≈∑ ·≈–∑—Èß 171 ‰Õ‚´‡≈∑„Àâ
º≈°“√∑¥ Õ∫°“√ √â“ß‡Õπ‰´¡å catalase ‡ªìπ≈∫
°“√∑¥ Õ∫°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§
‡¡◊ËÕπ”·∫§∑’‡√’¬°√¥·≈§μ‘° ∑’Ë·¬°‰¥â∑—ÈßÀ¡¥ 171 ‰Õ‚´‡≈∑ ¡“»÷°…“§«“¡ “¡“√∂„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§‚¥¬„™â«‘∏’ agar diffusion æ∫«à“ ¡’ 108 ‰Õ‚´‡≈∑  “¡“√∂¬—∫¬—Èß°“√
‡®√‘≠¢Õß‡™◊ÈÕ Enterohemorrhagic Escherichia coli (EHEC) §‘¥‡ªìπ 63.16%, ¡’ 87 ‰Õ‚´‡≈∑∑’Ë
¬—∫¬—Èß°“√‡®√‘≠¢Õß Enteropathogenic Escherichia coli (EPEC) §‘¥‡ªìπ 50.88%, ¡’ 62 ‰Õ‚´‡≈∑
¬—∫¬—Èß S. aureus ATCC 25923 §‘¥‡ªìπ 36.26%, ¡’ 82 ‰Õ‚´‡≈∑¬—∫¬—Èß K. pneumoniae ATCC
700603 §‘¥‡ªìπ 47.95%, ¡’ 136 ‰Õ‚´‡≈∑ ¬—∫¬—Èß P. aeruginosa ATCC 27853 §‘¥‡ªìπ 79.53% ·≈–
¡’ 65 ‰Õ‚´‡≈∑ ¬—∫¬—Èß S. Typhimurium (isolation strain) §‘¥‡ªìπ 38% (μ“√“ß∑’Ë 1) º≈°“√»÷°…“
§«“¡ “¡“√∂¬—ß¬—Èß·∫§∑’‡√’¬°àÕ‚√§ æ∫·∫§∑’‡√’¬°√¥·≈§μ‘°∑’Ë·¬°‰¥â®”π«π 23 ‰Õ‚´‡≈∑  “¡“√∂¬—∫¬—Èß
·∫§∑’‡√’¬°àÕ‚√§√«¡‰¥âμ—Èß·μà 3  “¬æ—π∏ÿå‰ª»÷°…“§ÿ≥ ¡∫—μ‘°“√∑π°√¥ ‡°≈◊ÕπÈ”¥’·≈–§ÿ≥ ¡∫—μ‘§«“¡‰¡à™Õ∫πÈ”
(hydrophobicity) μàÕ‰ª
μ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫§«“¡ “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§ (N=171)
Pathogens Number of inhibit pathogens
and percentage
Enterohemorrhagic E. coli (EHEC) 108(63.16%)
Enteropathogenic E. coli (EPEC) 87 (50.88%)
S. aureus 62 (36.26%)
K. pneumoniae ATCC 700603 82 (47.95%)
P. aeruginosa ATCC 27853 136(79.53%)
S. Typhimurium (isolated strain) 65 (38.00%)
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§«“¡ “¡“√∂∑π°√¥·≈–‡°≈◊ÕπÈ”¥’
π”·∫§∑’‡√’¬∑’Ë¡’§ÿ≥ ¡∫—μ‘¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§¡“∑¥ Õ∫§«“¡ “¡“√∂∑π°√¥
·≈–∑π‡°≈◊ÕπÈ”¥’ ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß ‚¥¬«—¥Õ—μ√“°“√√Õ¥™’«‘μ ‡¡◊ËÕ‡≈’È¬ß·∫§∑’‡√’¬„π ¿“«–‡ªìπ°√¥∑’Ë pH
2 ·≈– pH 3 æ∫«à“·∫§∑’‡√’¬°√¥·≈§μ‘° “¡“√∂∑πμàÕÕ“À“√∑’Ë¡’§à“§«“¡‡ªìπ°√¥ pH 2 ‰¥âμË”¡“°®π‰¡à
 “¡“√∂π”¡“«‘‡§√“–Àåº≈μàÕ‰¥â ·μà “¡“√∂∑π°√¥‰¥â∑’Ë pH 3 ¡’Õ—μ√“°“√√Õ¥™’«‘μ‰¥â¥’∑’Ë ÿ¥ §◊Õ‰Õ‚´‡≈∑ LC
1/4.7 ‡∑à“°—∫ 100%  à«π LC 2/2.4, LC 1/2.11, LC 1/4.10 ·≈– LC 1/2.2 ¡’Õ—μ√“°“√√Õ¥™’«‘μ
88.71%, 83.33%, 50.00% ·≈– 47.67% μ“¡≈”¥—∫ (√Ÿª∑’Ë 1) ·≈–®“°°“√»÷°…“Õ—μ√“°“√√Õ¥™’«‘μ¢Õß
·∫§∑’‡√’¬°√¥·≈§μ‘° ‚¥¬‡≈’È¬ß„πÕ“À“√∑’Ë¡’‡°≈◊ÕπÈ”¥’ 0.3% ·≈– 1.0% æ∫«à“‡°◊Õ∫∑ÿ°‰Õ‚´‡≈∑¡’Õ—μ√“
°“√√Õ¥™’«‘μ„π ¿“«–∑’Ë¡’‡°≈◊ÕπÈ”¥’ 0.3% ‰¥â 100% ¡’æ’¬ß‰Õ‚´‡≈∑ LC 2/2.4 ∑’Ë¡’Õ—μ√“°“√√Õ¥™’«‘μμË” ÿ¥
§◊Õ 75.86 Õ—μ√“°“√√Õ¥™’«‘μ„π ¿“«–∑’Ë¡’‡°≈◊ÕπÈ”¥’ 1.0% ‡°◊Õ∫∑ÿ°‰Õ‚´‡≈∑¡’°“√√Õ¥™’«‘μ¡“°°«à“ 70%
¡’æ’¬ß‰Õ‚´‡≈∑ EC 2/4.8 ∑’Ë¡’Õ—μ√“°“√√Õ¥™’«‘μμË” ÿ¥ §◊Õ 24.6% (√Ÿª∑’Ë 2 ·≈– 3)
√Ÿª∑’Ë 1 °“√√Õ¥™’«‘μ¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘° „πÕ“À“√∑’Ë¡’ pH 3
√Ÿª∑’Ë 2 °“√√Õ¥™’«‘μ¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘°„πÕ“À“√∑’Ë¡’ ox gall 0.3%
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√Ÿª∑’Ë 3 °“√√Õ¥™’«‘μ¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘°„πÕ“À“√∑’Ë¡’ ox gall 1.0%
§ÿ≥ ¡∫—μ‘ hydrophobicity
§ÿ≥ ¡∫—μ‘§«“¡‰¡à™Õ∫πÈ” (hydrophobicity) ¡’º≈μàÕ§«“¡ “¡“√∂„π°“√¬÷¥‡°“–ºπ—ß≈”‰ â
¢Õß·∫§∑’‡√’¬ ¥—ßπ—Èπ„π°“√»÷°…“π’È ®÷ß∑”°“√»÷°…“§ÿ≥ ¡∫—μ‘§«“¡‰¡à™Õ∫πÈ”¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘°
‚¥¬Õ“»—¬°“√∑”ªØ‘°‘√‘¬“ (interaction) √–À«à“ß‡™◊ÈÕ°—∫ hexadecane ´÷Ëß‡ªìπ “√‰Œ‚¥√§“√å∫Õπ∑’Ë‰¡à¡’¢—È«
·≈–«‘‡§√“–Àåº≈®“°§à“ HPBI ·∫§∑’‡√’¬°√¥·≈§μ‘°„Àâº≈°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘§«“¡‰¡à™Õ∫πÈ” Ÿß‡°‘π
50% §◊Õ‰Õ‚´‡≈∑ LC 4/1.1 ¡’§à“ HPBI  Ÿß∑’Ë ÿ¥‡∑à“°—∫ 85.40% √Õß≈ß¡“§◊Õ 1/4.7, LC 2/2.4,
LC 1/4.10, LC 1/2.11, LC 1/2.2 ¡’§à“ HPBI ‡∑à“°—∫ 71.96%, 68.06%, 65.56%, 55.81% ·≈–
50.65% μ“¡≈”¥—∫ (√Ÿª∑’Ë 4)
√Ÿª∑’Ë 4 §ÿ≥ ¡∫—μ‘ Hydrophobicity Index (HPBI) ·∫§∑’‡√’¬°√¥·≈§μ‘°
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°“√®—¥®”·π° “¬æ—π∏ÿå·∫§∑’‡√’¬°√¥·≈§μ‘°
Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕæ‘®“√≥“º≈‚¥¬√«¡ ®“°°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘§«“¡‡ªìπ‚æ√‰∫‚Õμ‘°¢Õß
·∫§∑’‡√’¬°√¥·≈§μ‘°‡∫◊ÈÕßμâπ æ∫‡™◊ÈÕ 6 ‰Õ‚´‡≈∑∑’Ë¡’§ÿ≥ ¡∫—μ‘‡À¡“– ¡ §◊Õ ¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§
‰¥âμ—Èß·μà 4  “¬æ—π∏ÿå‰¥â„π√–¥—∫ Ÿß  “¡“√∂Õ¬Ÿà√Õ¥‰¥â„π¿“«–∑’Ë‡ªìπ°√¥·≈–∑π‡°≈◊ÕπÈ”¥’ ·¡âº≈°“√
∑¥ Õ∫§ÿ≥ ¡∫—μ‘ Hydrophobicity Index μË” ·μà¬—ß¡’§ÿ≥ ¡∫—μ‘∑’Ë¥’¢Õß‚æ√‰∫‚Õμ‘°∑“ß¥â“πÕ◊ËπÊ
´÷Ëß‡ªìπæ◊Èπ∞“π‡∫◊ÈÕßμâπ∑’Ë®–π”‰ªæ—≤π“μàÕ¬Õ¥‡ªìπ‚æ√‰∫‚Õμ‘° ‚¥¬·≈§∑’‡√’¬°√¥·≈§μ‘°∑—Èß 6 ‰Õ‚´‡≈∑
‰¥â·°à LC 1/2.2, LC 1/2.11, LC 1/4.7, LC 1/4.10, LC 2/2.4 ·≈– LC 4/1.1 (μ“√“ß∑’Ë 2) ®“°π—Èπ
π”‰ª®”·π° “¬æ—π∏ÿåμàÕ‰ª¥â«¬«‘∏’ PCR ·≈–¬◊π¬—π “¬æ—π∏ÿå¢Õß‡™◊ÈÕ ¥â«¬«‘∏’ DNA sequencing ‚¥¬„™â
specific 16s rRNA primers (∫√‘‡«≥ V3-V6) ´÷Ëß„Àâº≈‘μ¿—≥±å PCR (PCR product) ¢π“¥ 450 bp
®“°°“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å°—∫∞“π¢âÕ¡Ÿ≈ NCBI æ∫«à“‰Õ‚´‡≈∑ LC 1/2.2, LC 1/2.11, LC 1/4.7
¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å¿“¬„π “¬ DNA §≈â“¬°—∫‡™◊ÈÕ Lactobacillus plantarum ‚¥¬¡’§à“ identity ‡∑à“°—∫
94.24%, 97% ·≈– 99.27% μ“¡≈”¥—∫ ‰Õ‚´‡≈∑ 1/4.10 §≈â“¬°—∫‡™◊ÈÕ Enterococcus faecium ¡’§à“
identity ‡∑à“°—∫ 99.29% ‰Õ‚´‡≈∑ LC 2/2.4 §≈â“¬°—∫‡™◊ÈÕ Lactobacillus salivarius ¡’§à“ identity
‡∑à“°—∫ 99.07% ·≈–‰Õ‚´‡≈∑ LC 4/1.1 ‰¡à “¡“√∂®—¥®”·π° “¬æ—π∏ÿå‡™◊ÈÕ‰¥â ‡¡◊ËÕπ”≈”¥—∫π‘«§≈’‚Õ‰∑¥å
¡“«‘‡§√“–Àå§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√(Phylogenetic tree) ¥â«¬«‘∏’ neighbor joining ¥â«¬‚ª√·°√¡
MEGA ®“°·ºπ¿Ÿ¡‘ Phylogenetic tree  “¡“√∂®—¥®”·π°‡™◊ÈÕ‰¥â‡ªìπ 4 °≈ÿà¡„À≠à ´÷Ëß Õ¥§≈âÕß°—∫
º≈°“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß‡™◊ÈÕ·μà≈–‰Õ‚´‡≈∑ (√Ÿª∑’Ë 5)
μ“√“ß∑’Ë 2  √ÿªº≈°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘§«“¡‡ªìπ‚æ√‰∫‚Õμ‘°¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘°„π‡∫◊ÈÕßμâπ
LC 1/2.2 ∑àÕπ¬“« 24 20 18 18 23 15 0 47.67 100 100 50.65
LC 1/2.11 ∑àÕπ¬“« 26 25 20 20 24 27 2 83 100 100 55.81
LC 1/4.7 ∑àÕπ¬“« 20 21 18 17 23 19 0 100 100 100 71.96
LC 1/4.10 ∑àÕπ —Èπ 20 18 11 19 21 16 0 50 100 100 65.56
LC 2/2.4 ∑àÕπ¬“« 21 24 14 26 25 21 0 88.71 75.86 70.67 68.06
LC 4/1.1 °≈¡ 17 18 16 14 23 13 3.67 29.33 100 100 85.40
À¡“¬‡Àμÿ 1.  °“√√Õ¥™’«‘μ (%) = (N1/N0) x 100
2.  HPBI (%) = [(A1-A2)/A1] x 100
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√Ÿª∑’Ë 5 º≈°“√®—¥∑” phylogenetic tree ®“°¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑μå∫√‘‡«≥ 16S rRNA gene ‡ª√’¬∫
‡∑’¬∫°—∫¢âÕ¡Ÿ≈®“°∞“π GenBank °“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑μå·≈– √â“ß “¬ —¡æ—π∏å‡™‘ß
«‘«—≤π“°“√¥â«¬‚ª√·°√¡ MEGA (neighbor joining)
 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
ªí®®ÿ∫—π¡’°“√π”®ÿ≈‘π∑√’¬å‚æ√‰∫‚Õμ‘°¡“„™âº ¡„πÕ“À“√ —μ«å‡æ◊ËÕ àß‡ √‘¡°“√‡®√‘≠·≈– ÿ¢¿“æ
 —μ«å¡“°¢÷Èπ Õ¬à“ß‰√°Áμ“¡ °àÕππ”®ÿ≈‘π∑√’¬å¡“„™â‡ªìπ‚æ√‰∫‚Õμ‘° ®”‡ªìπμâÕß»÷°…“§ÿ≥ ¡∫—μ‘°“√‡ªìπ
‚æ√‰∫‚Õμ‘°∑’Ë¥’À≈“¬ª√–°“√‡™àπ §«“¡ “¡“√∂„π°“√¬÷¥‡°“–°—∫‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â °“√∑πμàÕ°√¥·≈–πÈ”¥’
°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§„π√–∫∫∑“ß‡¥‘πÕ“À“√ √«¡∂÷ßæ‘®“√≥“§«“¡ª≈Õ¥¿—¬μàÕ‡®â“∫â“π
´÷Ëß·∫§∑’‡√’¬°√¥·≈§μ‘°®–À≈—Ëß°√¥À√◊Õ “√∫“ß™π‘¥ÕÕ°¡“‡æ◊ËÕ¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°≈ÿà¡Õ◊ËπÊ
‡æ◊ËÕ„Àâ·∫§∑’‡√’¬°√¥·≈§μ‘°  “¡“√∂‡®√‘≠‰¥â¥’„π ¿“«–·«¥≈âÕ¡  “√Õ‘π∑√’¬å‡À≈à“π—Èπ®–¬—∫¬—Èß·∫§∑’‡√’¬
·°√¡≈∫‰¥â‡™àπ E. coli ·≈– Salmonella spp. [9] ™π‘¥¢Õß “√∑’Ë·∫§∑’‡√’¬ √â“ß¢÷ÈπÕ¬Ÿà°—∫ “¬æ—π∏ÿå¢Õß
·∫§∑’‡√’¬ Õß§åª√–°Õ∫¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ ·≈– ¿“«–·«¥≈âÕ¡ [10] ®“°°“√»÷°…“π’È ¡’·∫§∑’‡√’¬°√¥·≈
§μ‘°∑’Ë·¬°‰¥â®“°¡Ÿ≈‰°àæ—π∏ÿåæ◊Èπ‡¡◊Õß®”π«π 136 ‰Õ‚´‡≈∑  “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§‰¥â¥’ ‚¥¬‡©æ“–
‡™◊ÈÕ P. aeruginosa ATCC 27853 ·≈– 108 ‰Õ‚´‡≈∑ ¬—∫¬—Èß‡™◊ÈÕ EHEC º≈°“√»÷°…“ Õ¥§≈âÕß°—∫
À≈“¬√“¬ß“π°àÕπÀπâ“ ∑’Ë· ¥ß„Àâ‡ÀÁπ«à“·∫§∑’‡√’¬°≈ÿà¡ LAB  “¡“√∂¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§ ‚¥¬‡©æ“–
E. coli ·≈– Salmonella spp. ´’Ëß‡ªìπ “‡Àμÿ°“√°àÕ‚√§∑—Èß„π§π·≈–„π —μ«åªï°‰¥â¥’ [11-12] §ÿ≥ ¡∫—μ‘
¥—ß°≈à“«®–‡ªìπª√–‚¬™πåÕ¬à“ß¡“°„π°“√ªÑÕß°—π°“√μ‘¥‡™◊ÈÕ¥—ß°≈à“«μàÕ‰°à πÕ°®“°π’È∑’Ëμà“ßÕÕ°‰ª·≈–¡’
√“¬ß“π§àÕπ¢â“ßπâÕ¬ §◊Õ æ∫«à“‡™◊ÈÕ∑’Ë·¬°‰¥â “¡“√∂¬—∫¬—ß‡™◊ÈÕ P. aeruginosa ‰¥â¥’ · ¥ß„Àâ‡ÀÁπ»—°¬¿“æ
¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘°∑’Ë·¬°‰¥â®“°∑“ß‡¥‘πÕ“À“√¢Õß‰°àæ—π∏ÿåæ◊Èπ‡¡◊Õß
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°“√∑πμàÕ°√¥·≈–‡°≈◊ÕπÈ”¥’‡ªìπ ‘Ëß ”§—≠ ”À√—∫®ÿ≈‘π∑√’¬å‚æ√‰∫‚Õμ‘° ‡π◊ËÕß‚æ√‰∫‚Õμ‘°∑’Ë¥’®–
μâÕßÕ¬Ÿà√Õ¥·≈–‡®√‘≠‰¥â„π ¿“«–·«¥≈âÕ¡∑’Ë√ÿπ·√ß¢Õß√–∫∫∑“ß‡¥‘πÕ“À“√∑’Ë¡’ ¿“«–‡ªìπ°√¥ “¡“√∂
¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ‰¥â μ≈Õ¥®π°“√¡’‡°≈◊ÕπÈ”¥’„π≈”‰ â‡≈Á°¡’º≈μàÕºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬
‚¥¬∑”„Àâ‚§√ß √â“ß à«π‡¬◊ËÕÀÿâ¡‡´≈≈å‡ª≈’Ë¬π·ª≈ß‰ª [13] „π°“√»÷°…“π’Èæ∫«à“‡™◊ÈÕ “¡“√∂Õ¬Ÿà√Õ¥‰¥â„π
 ¿“«–∑’Ë‡ªìπ°√¥‰¥â∑’Ë pH 3 ´÷Ëß‡ªìπ pH ∑’Ëæ∫‰¥â„π°√–‡æ“–Õ“À“√„π —μ«åªï° [14] ¥—ßπ—Èπ®÷ß¡—Ëπ„®‰¥â«à“‡¡◊ËÕ
„Àâ·∫§∑’‡√’¬‡¢â“ Ÿà∑“ß‡¥‘πÕ“À“√¢Õß‰°à ·∫§∑’‡√’¬∑’Ë‰¥â®–¬—ß§ß√Õ¥™’«‘μ„π ¿“«–¥—ß°≈à“« πÕ°®“°§«“¡
 “¡“√∂„π°“√∑πμàÕ ¿“«– pH μË”·≈â« ·∫§∑’‡√’¬°√¥·≈§μ‘°¬—ßμâÕß “¡“√∂∑πμàÕ‡°≈◊ÕπÈ”¥’‰¥â¥’
´÷Ëß‡°≈◊ÕπÈ”¥’∑’Ëæ∫„π∑“ß‡¥‘πÕ“À“√¡’∫∑∫“∑„π°“√¬àÕ¬‰¢¡—π πÕ°®“°π’È‡°≈◊ÕπÈ”¥’¬—ß¡’ ¡∫—μ‘‡ªìπ detergent
´÷Ëß¡’ƒ∑∏‘Ïμâ“π·∫§∑’‡√’¬ ‚¥¬‰ª√∫°«π°“√∑”ß“π¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß·∫§∑’‡√’¬ ¥—ßπ—Èπ·∫§∑’‡√’¬∑’Ë·¬°‰¥â
®”‡ªìπμâÕß¡’°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘¥—ß°≈à“« „π°“√»÷°…“π’Èæ∫«à“·∫§∑’‡√’¬°√¥·≈§μ‘° “¡“√∂∑π‡°≈◊ÕπÈ”¥’
∑’Ë§«“¡‡¢â¡¢âπ 1.0% √–¥—∫∑’Ë„™â ”À√—∫°“√∑¥ Õ∫§√—Èßπ’È Ÿß°«à“„π∫“ß√“¬ß“π ∑’Ë‚¥¬ à«π„À≠àæ∫«à“‡™◊ÈÕ
·∫§∑’‡√’¬°√¥·≈§μ‘°  “¡“√∂∑π‡°≈◊ÕπÈ”¥’‰¥â∑’Ë§«“¡‡¢â¡¢âπ 0.3% [15-16] · ¥ß„Àâ‡ÀÁπ«à“·∫§∑’‡√’¬∑’Ë
·¬°‰¥â®“°‰°àæ◊Èπ‡¡◊Õß„π§√—Èßπ’È¡’§«“¡ “¡“√∂∑π∑“πμàÕ ¿“«–·«¥≈âÕ¡„π≈”‰ â‰°à‰¥â¥’
§ÿ≥ ¡∫—μ‘¢Õß°“√¬÷¥‡°“–°—∫‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÕ“À“√√–À«à“ß·∫§∑’‡√’¬°√¥·≈§μ‘°°—∫‡®â“∫â“π®–
™à«¬ªÑÕß°—π‰¡à„Àâ·∫§∑’‡√’¬°àÕ‚√§ “¡“√∂¬÷¥‡°“–°—∫ºπ—ß≈”‰ â‰¥â °“√‡°“–μ‘¥¢Õß‡´≈≈å·∫§∑’‡√’¬°—∫‡¬◊ËÕ∫ÿ
¢Õß‡®â“∫â“π‡°’Ë¬«¢âÕß°—∫æ◊Èπº‘«¢Õß‡´≈≈å à«π∑’Ë‰¡à™Õ∫πÈ” (hydrophobicity) ÷´Ëß‡ªìπ à«π∑’Ë‰¡à®”‡æ“–
√–À«à“ß‡´≈≈å®ÿ≈‘π∑√’¬å·≈–‡®â“∫â“π °√–∫«π°“√¬÷¥‡°“–®–Õ“»—¬°≈‰°‡©æ“–∑’Ë‡°’Ë¬«¢âÕß°—∫‚ª√μ’πæ◊Èπº‘«
¢Õß‡´≈≈å·≈–°√¥ lipoteichoic [17] ®“°º≈°“√»÷°…“æ∫«à“ ¡’§à“ HPBI · ¥ß∂÷ß°“√‰¡à™Õ∫πÈ”¢Õß
·∫§∑’‡√’¬∑’Ë·¬°‰¥â Ÿß ÿ¥‡∑à“°—∫ 85.40% ´÷Ëß· ¥ß∂÷ß°“√‰¡à™Õ∫πÈ”∑’Ë Ÿß ´÷Ëß™à«¬æ¬“°√≥å«à“‡™◊ÈÕπà“®–¡’
§«“¡ “¡“√∂„π°“√¬÷¥‡°“–°—∫ºπ—ß≈”‰ â¢Õß‰°à‰¥â¥’ º≈°“√»÷°…“π’ÈÕ“®®–™à«¬Õ∏‘∫“¬ ¡¡μ‘∞“π∑’Ë°≈à“««à“
‡Àμÿ„¥®÷ß§«√‡≈◊Õ°„™â·∫§∑’‡√’¬°√¥·≈§μ‘°·¬°‰¥â®“° —μ«å ªï™’ å‡¥’¬«°—π Õ¬à“ß‰√°Áμ“¡§«√¡’°“√»÷°…“‡æ‘Ë¡
‡μ‘¡„πª√–‡¥Áπ°“√¬÷¥‡°“–°—∫ºπ—ß≈”‰ â ‚¥¬°“√„™â‚¡‡¥≈‡´≈≈å‡¬◊ËÕ∫ÿºπ—ß≈”‰ â‡ªìπμ—«·∑π„π°“√∑¥ Õ∫
´÷ËßÀ“°‰¥âº≈ Õ¥§≈âÕß°—∫§à“ HPBI ®–∑”„Àâ¡’§«“¡™—¥‡®π¬‘Ëß¢÷Èπ [7, 18]
°“√§—¥·¬°·∫§∑’‡√’¬°√¥·≈§μ‘°®“°¡Ÿ≈‰°à ·≈–π”∑¥ Õ∫§ÿ≥ ¡∫—μ‘°“√‡ªìπ‚æ√‰∫‚Õμ‘°∑’Ë¥’
º≈°“√»÷°…“æ∫«à“·∫§∑’‡√’¬°√¥·≈§μ‘°∑’Ë·¬°‰¥â∑—Èß 6 ‰Õ‚´‡≈∑ ‰¥â·°à LC 1/2.2, LC 1/2.11, LC 1/4.7,
LC 1/4.10, LC 2/2.4 ·≈– LC 4/1.1 ¡’§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§ °“√∑πμàÕ
 ¿“«–§«“¡‡ªìπ°√¥·≈–„π ¿“«–∑’Ë¡’‡°≈◊ÕπÈ”¥’‰¥â æ∫«à“‰Õ‚´‡≈∑ LC 1/2.2, LC 1/2.11 ·≈– LC 1/4.7
¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å¿“¬„π “¬ DNA §≈â“¬°—∫‡™◊ÈÕ Lactobacillus plantarum ‰Õ‚´‡≈∑ 1/4.10
§≈â“¬°—∫‡™◊ÈÕ Enterococcus faecium ‰Õ‚´‡≈∑ LC 2/2.4 §≈â“¬°—∫‡™◊ÈÕ Lactobacillus salivarius
·≈–‰Õ‚´‡≈∑ LC 4/1.1 ‰¡à “¡“√∂®—¥®”·π° “¬æ—π∏ÿå‡™◊ÈÕ‰¥â ‡À¡“–∑’Ë®–π”‰ª∑¥ Õ∫§ÿ≥ ¡∫—μ‘Õ◊ËπÊ
‡æ◊ËÕ “¡“√∂π”¡“„™â‡ªìπ‚æ√‰∫‚Õμ‘°„π‰°àÕ¬à“ß‡À¡“– ¡μàÕ‰ª
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